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Abstract 
Buccal minor salivary glands are continuously produced saliva ,which is important to lubricate the buccal 
mucosa.Buccal glands were collected from thirty adult male rabbits. Wall of cheek were removed from 
anesthetized rabbits at the place of  buccal glands. Paraffin sections stained of the glands were stained by  H and 
E stain, PAS reaction and alcian blue (pH 2.5) stain.   Immunocytochemistry to stain actin myofilaments of 
myoepithelial cell were applied. It’s were mixed glands, but predominantly mucous in rabbit. The serous cells 
were represented by demilunes capping mucous tubules together with small number of serous acini. The 
myoepithelial cells (MECs) were seen around the mucous secretory units and around the intercalated ducts and 
striated ducts .The MECs were positively stained immunohistochemically for actin myofilaments. The cells 
secreotory mucous acini  estimation of number and diamstter of ducts and thickest of connective tissue as well as 
number of acini mucous, serous acini and intercalated ducts and describe of the MECs. 
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1. Introduction 
The buccal glands are part of ″minor salivary glands″ which are considered one of the moister component of the 
buccal cavity. They are not surrounded by capsule and their secretions directly bathe the tissues. These glands are 
exocrine type which distributed below the submucosal layer of buccal mucosa and between the strands of muscle 
fibers of the wall of oral cavity in mammals. The minor salivary glands number is ranging from 800 to 1000 
glands [1, 2]. Their contribution to the total saliva is about 8%, but they are continuously produce saliva throughout 
the day and after retirement of the person to sleep, thus they play very important role in maintenance of the oral 
health The secretory end-pieces are composed of serous acini, mucous acini  with or without serous demilunes 
cells capping. Highly glycosylated mucins with anti-microbial proteins which secreted [3].  by minor glands for 
lubrication of the tissue surface and prevent collection of bacteria [4]. The minor salivary glands secretion plays 
an important contribution to the local defenses mechanisms [4]. Contribution to the taste sensation and lipase 
synthesis during neonatal life are well-established functions  for the vonEbner's minor salivary glands associated 
with the circumvallate and foliate lingual papillae  [5].  The focus of the present study on the buccal minor salivary 
glands was intended to explore their nature of secretion, which is important for the physiology and health of the 
mouth cavity, and also for the notion that the buccal glands were considered as a starting point for a metastasizing 
adenocarcinoma [6]. Myoepithelial cells were included because these cells were overlooked in the previous study 
on these glands. 
2. Material and methods 
 Thirty adult male rabbits weighing 1 to 1.5 kilo each were used. Earlier step of the experimentation the rabbits 
were kept in the animal household of the college of Sciences, university of Kufa for two weeks, as a matter of 
environmental adaptation. Pieces from the cheek contain the buccal glands were harvested to be fixed for 48 hours 
in the formalin buffer. The samples were dehydration by alcohol gradients, next step where putting in xylene after 
that to be put in paraffin. Six µm sections were cut to be stained in the general stain haemotoxylin and eosin, 
histochemical stains (alcian blue pH 2.5 and periodic acid Schiff reagent (PAS ) ,and immunocytochemistry  to 
detect actin myofilaments of the myoepithelial cells using actin (smooth muscle)  M085 of Dako [7, 8]. 
3. Results 
3.1 General stain (haemotoxylin and eosin stain) 
The buccal mucosa is thick stratified squamous non-keratinized epithelium. Rabbit‵s buccal glands found in 
submucosa as a groups of glands in-between the strands of buccinators muscle fibers, with no separate connective 
capsule ( Fig. 1 a, b) the mucous  acini were predominantly and arcs by demilune cells that seem in section of 
tissue were stained by H&E ( Fig. 2 a, b).  
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Figure 1: Sectional stained by Hematoxylin and eosin stain of buccal gland. A and B) The buccal glands 
distributed under the cheek mucosal epithelium and in between the strands of buccinators muscle fibers (blue  
arrow) the collagen fibers of the CT, show continuous to epimysium of the muscle (red  arrow).A: X40.  B: 
X400. 
 
Figure 2: Sectional stained by Hematoxylin and eosin stain of buccal gland. A and B) The buccal glands 
secretory units are having mucous acini (blue head arrow) with serous demilunes (red head arrow). A: X40.  B: 
X400. 
3.2 Special stain 
3.2.1 The periodic Acid-Schiff (PAS) stain 
 The buccal mucous acini were positive stained with PAS. They exhibit foamy appearance (figure (3a, b).   The 
serous demilunes were intensity stained with PAS, they have taken magenta coloration (figure 4b). The 
intercalated ducts were weakly stained (Figure 5a). The striated ducts were intensely stained, they have taken 
magenta coloration (figure  5b).  
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Figure 3: Histological sections of buccal glands stained with PAS. A) The buccal glands are distributed under 
the thick epithelium of the cheek mucosa.  X40   B) The mucous acini of the buccal glands are expressing 
negative reaction with PAS. X100. 
 
Figure 4: Higher magnification to the same buccal glands in figure 3 showing the negatively stained glands and 
the foamy appearance inside their acinar cells. The serous Demilunes (arrow) that cap the mucous acini were 
intensity stained with PAS reagent taken magenta color X400. 
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Figure 5: The micrograph is showing sections of buccal glands. A) The intercalated ducts(ID) were weakly  
stained with PAS reagent (red arrow).  X400. B) Striated ducts (SD) were intensity stained with PAS reagent 
taken magenta color (blue arrow).  X400. 
3.2.2 Alcian blue stain (AB) 
The buccal mucous acini were intensely tainted by ″alcian blue (pH 2.5)″ stain. They have taken blue coloration 
suggested a positive reaction for acidic mucin with this stain. They exhibit foamy appearance (figure 6)   
 
Figure 6: The histological section of buccal glands showing intense blue stained mucous acini with alcian blue 
stain pH 2.5. X400. 
3.3  Immunocytochemistry actin stain 
 After using the method of immunohistochemistry. The shape of MECs around the mucous secretory units of the 
buccal glands were having rounded cell body with 2 to 3 primary cytoplasmic processes projecting from each one 
of them. These processes were embracing the secretory units of the glands ( Fig.  7a and b). The MECs were also 
found around intercalated ducts (Fig.8a), but not  around striated ducts( Fig.8b). Immunoreactivity  for actin 
filaments showed  strong staining in  the distal end of a mucous glandular endpiece (demilune cells) especially 
under the cell membrane of the acinar cells. The  intralobular ducts can be shown in (Fig. 7). 
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Figure (7 a and b) : The  immunohistological sections of buccal glands stained for actin filaments inside the  
MECs ( Arrowed). X 1000 
 
Figure 8: A section through the buccal glands showing the glands (G), and the appearance of myoepithelial 
cells(blue arrows)around the  intercalated ducts(a) and the striated duct(b).  Immunohistochemical stain for actin 
filaments X 1000. 
4. Discussion 
Buccal glands as a part of moisty agent in the mouth that provide saliva and keep health of the  oral cavity. The 
constant predominantly mucous nature of the saliva into the mouth vestibule has great impact on the lubrication 
of the buccal mucosa which prevents its friction with the teeth. The foremost acini in buccal glands their mucous 
acini which consildate the function of  the mucous salivary ring seen at the oropharynx [9]. It is the mucin secretion 
from mucus acini from buccal gland for lubrication of dry food to facilities swallowing.  The position buccal 
glands in each side of oral cavity  that play major role for the faced any foreign antigen   by means of chunk of 
″the innate immune system″. The secretory end-pieces of the buccal gland were predominantly mucous acini with 
the capping by serous demilunes. Similar observation has reached by [10] in sublingual glands of the same animal. 
The mucous acini were weakly stained with PAS reagent. Instead their cells expressed foamy like appearance. 
The serous demilunes were intensity stained with PAS reagent indicating the seromucous nature of their secretion. 
The term Seromucous was coined to the serous cells of the parotid gland [11]. The intercalated ducts were weakly 
stained with PAS. The striated ducts were intensity stained taken magenta color. The researchers [12] performed 
when study on Weber’s gland in rabbit the shown the mucous acini were positive stain with PAS reaction. In 
present study clarify the buccal mucous acini were intensity stained with ″alcian blue (pH 2.5)″ stain taken blue 
color suggestive acidic nature for the mucin. Similar observations have reached in the Weber's gland of rabbit 
[13].   In present study the positioning of the MECs and their abundance around the buccal glands secretory units 
suggested the great need of these cells to accelerate the predominantly mucous secretion . Our present observations 
regarding the myoepithelial cells were in  accordance with [5] who has pointed out that more myoepithelial cells 
were needed around the mucous secretory end pieces than the serous end pieces due to the viscous nature of the 
mucin secreted by these glands. Moreover the actin filaments of the MECs seen in the buccal glands have 
significant effect on the on the active secretory machinery of the buccal glands. Furthermore, previous 
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observations reached by [14] and  on the  actin filaments in the labial minor salivary gland and [15] on the MECs 
of the major salivary glands have mentioned important contribution  of these filaments to expel  the  secretory 
vesicles from the apical part of the acinar cells [16].  As in the current study which clarify that the MECs were 
found with many processes, the other exocrine gland have shown the MECs with many processes  around the 
secretory units ,as in lacrimal glands, ″minor and major salivary glands″. In the major salivary glands the MECs 
had shown noticeable stare shape, regardless of the organ or species [17]. The researchers [18] that use SEM 
shown the MEC that have four different shapes and correlated with the number of primary cytoplasmic processes 
in major salivary glands.  MECs characters were hybrid between epithelial origin and mesenchymal phenotype. 
The MECs contain many contractile proteins, myofilaments arranged in parallel such as myosin, calponin, and 
caldesmon, αSMA as well as vimentin [19]. In current study shown MECs around intercalated duct that shown in 
figure (7a), but not clearly around striated ducts that shown in figure (7b). Also in other study expound MECs are 
not shown around striated ducts in parotid, submandibular and sublingual in humane, bat and rabbit [10,20,21].   
Reference 
[1].  E. Michael, D. Colin, O'Mullane and Denis. ‟Saliva and oral health” (4th ed.). Little Steine, Hill Farm 
Lane, Duns Tew, OX25 6JH: Stephen Hancocks Limited, 2012. P. 1. 
[2].  H. M. Bushaalaa, A. Y. Yasearb, A. A. Sultan, A. A. Khatal. ‟Effect of Pilocarpine on Minor Salivary 
Glands of Rabbits” : A Histological Study Libyan Journal of Dentistry.3(1), 2019. Pp.1-10 
[3].  L. Eliasson, A.  Carlen. ‟An update on minor salivary gland secretions”. Eur J Oral Sci.; 118: 2010. Pp. 
435–442.  
[4].  R. Hand, D. Pathmanathan , R. B. Field . ‟Morphological features of the minor salivary glands”. Arch 
Oral Biol.  44 Suppl 1: 1999. Pp. 3-10. 
[5].  Nanci. ‟Ten Cate's Oral Histology: Development, Structure, and Function”. 8th ed Pheladelphia: 
Elsevier Mosby. (1): 2013.pp.  290-317. 
[6].  T. Ettl,  J. Kleinheinz, R. Mehrotra,  S. Schwarz ,  T. E. Reichert and  O. Driemel. ‟Head  and Face 
Medicine, 4: 2008. P.16 
[7].  M. N. Rizeq, M. VanDe, M. R. Hendrikson and R. V. Rose. ‟A comparative immunohistochemical 
study of uterine smooth muscle neoplasms with emphasis on the epithelioid variant” Hum. Patho. 25: 
1994. Pp. 671-677. 
[8].  P. A. Brennan, T. Umar, G. A. Zaki. et al., ‟Are myoepithelial cells responsible for the wide spread 
expression of inducible nitric oxide synthase in pleomorphic adenoma? An immunohistochemical 
study” J Oral Patho Med. 29: 2000. Pp.  279-283. 
[9].  J. K. Avery. ‟Essential of oral histology and embryology”. 2nd ed., 2002. Pp. 182-193. 
[10].  W. H. AL-Hashemi, M. E.Mansur and M. H.  Homady. ‟Intracomparative And Immunocytochemistry 
Study Of Parotid, Submandibular And Sublingual Gland In Domestic Rabbit Of Iraq”. Biochem. Cell. 
Arch. 19 (1): 2019a. pp.  1069-1090. 
[11].  K. Lorenz, M. Bader, A. Klaus, W. Weiss, A. Gorg and HT. Orosensory. ‟Stimulation effects on human 
saliva proteome”. J Agric Food Chem: 59: 2011. Pp. 10219–10231. 
[12].  H. M. Bushaalaa, A. Y. Yasearb, A. A.Sultan, A. A.  Khatal. ‟Effect of Pilocarpine on Minor Salivary 
Glands of Rabbits” : A Histological Study Libyan Journal of Dentistry.3(1): 2019. Pp. 1-10 
American Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) (2019) Volume 59, No  1, pp 154-161 
161 
[13].  K. M Haddao  and A. Y.  Yasear. ‟Weber’s Salivary Glands Of Rabbit : Histological And Histochemical 
Studies”. Biochem. Cell. Arch. 18 (1): 2019. Pp. 557-560. 
[14].  M. Stoeckelhuber, D. J. Loeffelbei, B. Olzowy, C. Schmitz, S.Koerdt and M. R. Kesting ‟Labial 
Salivary Glands in Infants: Histochemical Analysis of Cytoskeletal and Antimicrobial Proteins”. 
Journal of Histochemistry & Cytochemistry : 64(8), 2016. Pp. 502–510 
[15].  Ashok, K. Shah,  A. F. Mulla and M. Mayank ‟Pathophysiology of myoepithelial cells in salivary 
glands”. 20 (3): 2016.pp. 480-490. 
[16].  R. B. Rossoni, A. B. Machado, C. R. S. Machado. ‟A histochemical study of catecholamines and 
cholinesterases in the autonomic nerves of the human minor salivary glands”. The Histochemical 
Journal. Springer, 11(6): 1979. Pp. 661–668.  
[17].  R. F. Ianez, M. E. Buim, C. M. Coutinho-Camillo, R. Schultz, F. A. Soares and S. V. Lourenco ‟Human 
salivary gland morphogenesis: Myoepithelial cell maturation assessed by immunohistochemical 
markers”. Histopathology 57: 2010. Pp. 410–417. 
[18].  W. H. AL-Hashemi and M. E. Mansur ‟Ultrastructure and estimation of element of tissue of each the 
parotid, submandibular and sublingual gland of domestic rabbit in Iraq”. Sci. & Res. 11(4), 2019b. pp. 
1231-1243. 
[19].  S. Asakawa, M. Yamamoto, Y. Katori, G. Murakami, M.  Kasahara, S. Matsunaga, and S. Abe. 
‟Innervation of submandibular and sublingual glands in elderly donated cadavers: a preliminary 
histological study of differences in nerve morphology between mucous and serous acini”. Anatomy & 
Cell Biology. Anat Cell Biol. 48 (1): 2015. Pp. 36-43. 
[20].  B. Tandler, K . Toyoshima and C. J. Phillips. ‟Ultrastructure of the principal and accessory 
submandibular glands of the common vampire bat”. Am. J. Anat., 189: 1990. Pp. 303-315.  
[21].  B. Tandler ‟Introduction to mammalian salivary glands”. Microsc Res Tech (26): 1993. Pp. 1–4. 
